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a) hydrolyzing lignin to obtain multiple-structural polyphenolic
compounds;

b) reacting the multiple-structural polyphenolic compounds with at
least one kind of inorganic metal base to obtain multivalent phenolic
hydroxyl carboxylate;

¢) reacting the multivalent phenolic hydroxyl carboxylate with SeO, to
obtain multivalent phenolic hydroxyl carboxylic acid selenium complex salts,
wherein the multivalent phenolic hydroxyl carboxylic acid selenium complex
salts are organic selenium composition.
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1
METHOD FOR PREPARING ORGANIC
SELENIUM COMPOSITION

CROSS REFERENCE OF RELATED
APPLICATION

This is a U.S. National Stage under 35 U.S.C 371 of the
International Application PCT/CN2013/078728, filed Jul. 3,
2013, which claims priority under 35 U.S.C. 119(a-d) to CN
201310097463 X, filed Mar. 25, 2013.

BACKGROUND OF THE PRESENT
INVENTION

1. Field of Invention

The present invention mainly relates to a method for
preparing a new type of organic selenium composition, and
more particularly to a method for preparing multivalent
phenolic hydroxyl carboxylic acid selenium complex salts.

2. Description of Related Arts

Selenium is an essential trace element of human metabo-
lism. However, the uneven distribution of selenium element
on the earth causes that over 40 countries and regions are
deficient in selenium, and long-term residents thereof are
more likely to be troubled with diseases such as cardio-
cerebrovascular diseases, liver diseases, diabetes mellitus
and cancers. Thus, the long-term residents thereof need
selenium supplements. Due to high toxicity and indigest-
ibility thereof, the inorganic selenium has been forbidden in
some countries. With characteristics of low toxicity and high
bioavailability, the organic selenium is the optimum sele-
nium source. Therefore, the organic selenium has been a
research focus. European and American professionals have
already realized that in order to treat serious diseases, the
organic selenium must be in an ultra high dose. However,
organic selenium which is in an ultra high dose and nontoxic
is not developed in the conventional art.

SUMMARY OF THE PRESENT INVENTION

A first object of the present invention is to provide a
method for preparing a new type of organic selenium
composition.

A second object of the present invention is to provide a
new type of organic selenium composition, comprising
multivalent phenolic hydroxyl carboxylic acid selenium
complex salts.

A third object of the present invention is to provide
multivalent phenolic hydroxyl carboxylic acid selenium
complex salts with high selenium content and low toxicity.

Accordingly, in order to accomplish the above objects, the
present invention provides a method for preparing an
organic selenium composition, comprising following steps
of:

a) hydrolyzing lignin to obtain multiple-structural poly-
phenolic compounds;

b) reacting the multiple-structural polyphenolic com-
pounds with at least one kind of inorganic metal base to
obtain multivalent phenolic hydroxyl carboxylate; and

¢) reacting the multivalent phenolic hydroxyl carboxylate
with SeO, to obtain multivalent phenolic hydroxyl carbox-
ylic acid selenium complex salts, wherein the multivalent
phenolic hydroxyl carboxylic acid selenium complex salts
are the organic selenium composition.

Beneficial effects of the present invention are as follows.
The multivalent phenolic hydroxyl carboxylic acid selenium
complex salts according to a preferred embodiment of the
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present invention have characteristics of over 20% selenium
content and no toxicity, and have revolutionary effects in
killing bacteria, virus and cancer cell, enhancing human
immunity, removing oxygen free radicals and etc.

These and other objectives, features, and advantages of
the present invention will become apparent from the fol-
lowing detailed description, the accompanying drawings,
and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flow chart of multivalent phenolic hydroxyl
carboxylic acid selenium complex salts according to a
preferred embodiment of the present invention.

FIG. 2 is a high performance liquid chromatography
diagram of multivalent phenolic hydroxyl carboxylic acid
selenium complex salts according to a preferred embodi-
ment 2 of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIG. 1 and FIG. 2 of the drawings, a method
for preparing an organic selenium composition according to
a preferred embodiment of the present invention is illus-
trated, comprising following steps of:

A. hydrolyzing lignin to obtain multiple-structural poly-

phenolic compounds;

B. reacting the multiple-structural polyphenolic com-
pounds with at least one kind of inorganic metal base
to obtain multivalent phenolic hydroxyl carboxylate;
and

C. reacting the multivalent phenolic hydroxyl carboxylate
with SeO, to obtain multivalent phenolic hydroxyl
carboxylic acid selenium complex salts, wherein the
multivalent phenolic hydroxyl carboxylic acid sele-
nium complex salts are the organic selenium compo-
sition.

According to a preferred embodiment of the present
invention, specific process of the step A comprises following
steps of:

adding 0.5~4.0% urea into lignosulfonate-water solution
having 5~30% solid formation for serving as growth
medium (pH=4.5~6.5), wherein the lignosulfonate-water
solution is extracted from depickling paper pulp by sulphu-
ric acid; and inoculating the growth medium with 0.5~10%
mixed strains comprising: candida tropicalis, pseudomonas,
candida utilis and strains of effective microorganisms from
Japan and fermenting to obtain the multiple-structural poly-
phenolic compounds, wherein a fermentation temperature
thereof is 20~40° C.

Preferably, the step A comprises specific following pro-
cess of:

adding 2.0% of the urea into the lignosulfonate-water
solution having 20% of the solid formation for serving as the
growth medium (pH=6.0), wherein the lignosulfonate-water
solution is extracted from the depickling paper pulp by the
sulphuric acid; and inoculating the growth medium with 2%
of the mixed strains comprising: the candida tropicalis, the
pseudomonas, the candida utilis and the strains of effective
microorganisms from Japan, and fermenting to obtain the
multiple-structural polyphenolic compounds, wherein an
inoculation ratio thereof is 1:2:2:2, the fermentation tem-
perature thereof is 30° C., a fermentation time thereof is 72
h, and a content of the multiple-structural polyphenolic
compounds is over 20%.
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According to a preferred embodiment of the present
invention, a material ratio in the step B is:

multiple-structural polyphenolic compounds: inorganic
and metal base=1:0.1~0.8,

wherein a reaction temperature thereof is 80° C.~200° C.,
and materials are mechanically stirred to be uniformly
mixed while reacting.

According to a preferred embodiment of the present
invention, a material ratio in the step C is:

multiple-structural polyphenolic compounds: SeO,=1:
0.03~0.5,

wherein a reaction temperature thereof is 80° C.~180° C.,
and materials are mechanically stirred to be uniformly
mixed while reacting.

According to a preferred embodiment of the present
invention, the inorganic and metal base is selected from the
group consisting of potassium hydroxide, sodium hydrox-
ide, calcium hydroxide, magnesium hydroxide, manganese
hydroxide, lithium hydroxide and zinc hydroxide.

According to a preferred embodiment of the present
invention, the multivalent phenolic hydroxyl carboxylate
has the following active fragment:

.
COOH + 0 R
R" o O, and
0
CH3_ O
oHn
N
it
o\[/COOH
o) o)
on
HO COOH
AN
on
COOH,
SH
oH

wherein R* is at least one kind of alkali metal ion.

According to a preferred embodiment of the present
invention, the multivalent phenolic hydroxyl carboxylate
has the following active fragment:
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-continued
COOCH;, and
Se
OH
H,;CO
H H ﬁe
HO C=—C—CH=N—N—C—NH,.

H

According to a preferred embodiment of the present
invention, the multiple-structural polyphenolic compounds
appear to be slightly acidic, and a pH value thereof is
4.5~6.5. The multiple-structural polyphenolic compounds
have good water-solubility, an average molecular weight
thereof is 200~500, and elemental compositions thereof are
as following: C: 38.00-44.00%, H: 2.20-4.29%, O: 40.00-
45.00%, N: 2.00-4.00%, S: 3.00-5.00%.

Molecules of the multiple-structural polyphenolic com-
pounds have aromatic rings or other heterocycles compris-
ing pyrrole, furan and indole. The aromatic rings are con-
nected by bridge bond. The aromatic rings have a variety of
active functional groups comprising: hydroxyl, carboxylic
group, phenolic group, phenolic hydroxyl, quinonyl, qui-
nonyl and hydroxyl, alcoholic hydroxyl, sulfonic group,
amino group, free quinonyl, semiquinone, quinonic oxygen
group, monomethyl, and at least one kind monomethyl-
active functional group which comprises methoxyl, car-
boxymethyl, hydroxymethyl, phenolic methyl and methyl-
amino group.

Contents of main functional groups in the multiple-
structural polyphenolic compounds are as follows: total
acidic group 8.00~12.00 mg equivalent per gram, hydroxyl
group 4.00~6.00 mg equivalent per gram, phenolic hydroxyl
1.00~4.00 mg equivalent per gram.

The multiple-structural polyphenolic compounds further
comprise ribonucleic acid, inositol, creatinine, water-soluble
glycoprotein, multi-amino acids, wood polysaccharose and
multi-vitamins.

Weight percentage of the ribonucleic acid is 3~8%, total
weight percentage of the inositol and the creatinine is
5~10%, total weight percentage of the water-soluble glyco-
protein and the multi-amino acids is 5~10%, weight per-
centage of the wood polysaccharose is 8~15% and weight
percentage of the multi-vitamins is 3~8%.

The multivalent phenolic hydroxyl carboxylic acid sele-
nium complex salts are complex salts formed by the poly-
phenolic compounds, one or more kinds of alkali metal and
selenium element, and are a new kind of organic selenium
composition.

Example 1

A method for preparing selenium compounds comprises
following steps of:

a) adding 2.0% urea into lignosulfonate-water solution
containing 20% solid formation for serving as growth
medium (pH=6.0), wherein the lignosulfonate-water solu-
tion is extracted from depickling paper pulp by sulphuric
acid; and inoculating the growth medium with 2% mixed
strains comprising: candida tropicalis, pseudomonas, can-
dida utilis and strains of effective microorganisms from
Japan, and fermenting for 72 hours under a temperature of
30° C. to obtain the multiple-structural polyphenolic com-
pounds, wherein an inoculation ratio thereof is 1:2:2:2;
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b) reacting the multiple-structural polyphenolic com-
pounds with sodium hydroxide to obtain multivalent phe-
nolic hydroxyl sodium carboxylate, wherein multiple-struc-
tual polyphenolic compounds: sodium hydroxide=1:0.5,
wherein a reaction temperature thereof is 80° C., and mate-
rials are mechanically stirred to be uniformly mixed while
reacting; and

¢) reacting the multivalent phenolic hydroxyl sodium
carboxylate with SeO, to obtain multivalent phenolic
hydroxyl carboxylic acid selenium complex salts, wherein
the multivalent phenolic hydroxyl carboxylic acid selenium
complex salts are organic selenium composition, multiple-
structural polyphenolic compounds: SeO,=1:0.1, a reaction
temperature thereof is 80° C., and materials are mechani-
cally stirred to be uniformly mixed while reacting.

In this example, yield of the multivalent phenolic
hydroxyl carboxylic acid selenium complex salts is 51.3%.

Example 2

A method for preparing selenium compounds comprises
following steps of:

a) adding 2.0% urea into lignosulfonate-water solution
containing 20% solid formation for serving as growth
medium (pH=6.0), wherein the lignosulfonate-water solu-
tion is extracted from depickling paper pulp by sulphuric
acid; and inoculating the growth medium with 2% mixed
strains comprising: candida tropicalis, pseudomonas, can-
dida utilis and strains of effective microorganisms from
Japan, and fermenting for 72 hours under a temperature of
30° C. to obtain the multiple-structural polyphenolic com-
pounds, wherein an inoculation ratio thereof is 1:2:2:2;

b) reacting the multiple-structural polyphenolic com-
pounds with potassium hydroxide to obtain multivalent
phenolic hydroxyl potassium carboxylate, wherein multiple-
structural polyphenolic compounds: potassium hydrox-
ide=1:0.5, wherein a reaction temperature thereof'is 120° C.,
and materials are mechanically stirred to be uniformly
mixed while reacting; and

¢) reacting the multivalent phenolic hydroxyl potassium
carboxylate with SeO, to obtain multivalent phenolic
hydroxyl carboxylic acid selenium complex salts, wherein
the multivalent phenolic hydroxyl carboxylic acid selenium
complex salts are organic selenium composition, multiple-
structural polyphenolic compounds: Se0,=1:0.1, a reaction
temperature thereof is 160° C., and materials are mechani-
cally stirred to be uniformly mixed while reacting.

In this example, yield of the multivalent phenolic
hydroxyl carboxylic acid selenium complex salts is 55.6%.

Example 3

A method for preparing selenium compounds comprises
following steps of:

a) adding 2.0% urea into lignosulfonate-water solution
containing 20% solid formation for serving as growth
medium (pH=6.0), wherein the lignosulfonate-water solu-
tion is extracted from depickling paper pulp by sulphuric
acid; and inoculating the growth medium with 2% mixed
strains comprising: candida tropicalis, pseudomonas, can-
dida utilis and strains of effective microorganisms from
Japan, and fermenting for 72 hours under a temperature of
30° C. to obtain the multiple-structural polyphenolic com-
pounds, wherein an inoculation ratio thereof is 1:2:2:2;

b) reacting the multiple-structural polyphenolic com-
pounds with magnesium hydroxide to obtain multivalent
phenolic hydroxyl magnesium carboxylate, wherein mul-
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tiple-structural  polyphenolic compounds: magnesium
hydroxide=1:0.5, wherein a reaction temperature thereof is
200° C., and materials are mechanically stirred to be uni-
formly mixed while reacting; and

¢) reacting the multivalent phenolic hydroxyl magnesium
carboxylate with SeO, to obtain multivalent phenolic
hydroxyl carboxylic acid selenium complex salts, wherein
the multivalent phenolic hydroxyl carboxylic acid selenium
complex salts are organic selenium composition, multiple-
structural polyphenolic compounds: Se0,=1:0.1, a reaction
temperature thereof is 180° C., and materials are mechani-
cally stirred to be uniformly mixed while reacting.

In this example, yield of the multivalent phenolic
hydroxyl carboxylic acid selenium complex salts is 52.1%.

One skilled in the art will understand that the embodiment
of the present invention as shown in the illustrations and
described above is exemplary only and not intended to be
limiting.

It will thus be seen that the objects of the present
invention have been fully and effectively accomplished. Its
embodiments have been shown and described for the pur-
poses of illustrating the functional and structural principles
of the present invention and are subject to change without
departure from such principles. Therefore, this invention
includes all modifications encompassed within the spirit and
scope of the following claims.

In following toxicity test, sample-1, sample-2 and
sample-3 are multivalent phenolic hydroxyl carboxylate
produced according to an embodiment 1, an embodiment 2
and an embodiment 3 of the present invention, respectively.

Acute Toxicity Test of Sample-1 in Mice by Intragastrical
Administration

Summary

In this test, acute toxicity of the sample-1 in mice by
one-time intragastrical administration is observed. Poison-
ing manifestations and death rate of the mice tested are
observed within 14 days of poisoning. Results show that
LDs, of the sample-1 in the mice by intragastrical admin-
istration is 260 mgkg™".

1 Object: observing acute toxicity reaction and death rate
of the mice by intragastrical administration of the sample-1.

2 Medicine for testing and menstruum

2.1 The medicine for testing

Name: sample-1

Shape and properties: brown powder

Content: 208 mg/g

Batch number: 20120611

2.2 The menstruum: 0.5% sodium carboxymethyl cellu-
lose (CMC)

3. Animals

Source: Kunming mice, provided by Department of Ani-
mal Science, Fudan University.

Certification number: SCXK (Shanghai) 2009-0019

Weight: 18~22 g

Sexuality: half male and half female

4. Externally environment conditions for feeding and
administrating the animals

4.1 Environmental conditions: temperature: 18~22° C.,
humidity: 45~65%

4.2 Feeding facility: SPF laboratory animal house

5 Feed: mice feed, provided by Shanghai Shilin Biologi-
cal Science and Technology L[.td. and a batch number thereof
is Q/TICX 1-2010.

6 Bedding: wood shaving, provided by Department of
Animal Science, Fudan University.

7 Information about drinking water: tap water.
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8 Experimental method

8.1 Designed dose rate: 4 groups are divided in this
experiment, and the dose rates thereof are 490 mg/kg, 343
mg/kg, 240 mg/kg and 168 mg/kg, respectively; and a group
interval thereof is 0.7.

8.2 Preparation method of the medicine for testing (the
sample-1): adding 0.5% CMC (Carboxy Methylated Cellu-
lose) to the sample-1 and grinding it, then successively
diluting it to suspensions having corresponding density.

8.3 Medicine administration methods and approaches:
The animals are randomly divided into 4 groups according
to their sexuality, and each group has 10 mice, with half
male and half female. All of the mice are fasted for 14 hours
(supplying nothing but water) before experiments. Then the
mice are administered intragastrically with the medicine by
a dose of 20 ml/kg. Poisoning and death conditions of the
animals are observed within 14 days after the medicine
administration.

9 Operation, inspection and determination of the experi-
ment

9.1 General symptoms: observing poisoning symptom of
the mice in activity behaviors, fur and excreta, and observ-
ing lethality.

9.2 Weight determination: weighing the mice once before
the medicine administration, one week after the beginning of
the experiment and before executing the mice when the
experiment is over, respectively.

9.3 Observation indexes: processing gross anatomy on
animals dead during course of the experiment and animals
still alive when the experiment is over, observing pathologic
changes of principal organs by naked eye.

9.4 Observation period: observing the animals every 10
minutes within 4 hours after the animals are poisoned, and
then observing the animals twice a day, morning and after-
noon, respectively.

10 Data processing: LDs, and 95% confidence limit are
calculated by processing the data with SPSS16.0 statistical
software using weighted probit regression model (Bliss
method).

11 Results:

In high-dose group, spontaneous activity of the mice
decreases. After about 30 minutes the mice start to lie in the
prone position, coating hair thereof tarnishes, and mild
diarrhea appears on part of the mice. After being poisoned
for 1 hour, the mice begin to die, and the death mainly
appears within 4 hours. Dying mice have a symptom of
clonic convulsion. Poisoned mice return to normal in 3 days.
In mid-dose and low-dose groups, toxicity reaction of the
mice caused by poisoning is the same as that in the high-
dose group, but the only difference lies in a delay of
poisoning time. After the experiment, all of the mice gain
weight to varying degrees. (See Table 1)

After processing gross anatomy on mice dead in the
experiment and mice still alive when the experiment is over,
no obvious pathological changes demonstrate by observing
with naked eye.

Referring to Table 2 for LD, and 95% confidence limit of
sample-1 in the mice by intragastrical administration.

TABLE 1

Effect of acute toxicity of the sample-1 by intragastrical administration
on weight changes of the mice (X + s)

Dosage

(mg - kg™ 0d 7d 14d

490
343
240
168

TABLE 2
LDs, and 95% confidence limit of sample-1 in mice by intragastrical
administration
5 Death LDs, and
Dosage Dosage  Animal Death rate 95% confidence
(mg - kg™!) Logarithm count count (%) limit
490 2.690 10 9 90 LDg, =260mg- kg,
343 2.535 10 6 60 95% confidence
10 240 2,380 10 4 40 limitis
168 2.225 10 3 30 167~357 mg - kg!
12 Conclusion
LD, of the sample-1 is 260 mg/kg, and 95% confidence
15

limit thereof is 167~357 mg/kg.
References
1. Guiding principle for investigative techniques of acute
toxicity of chemical medicine, guiding principle num-
ber [H] GPT 1-1
2. General principle for non-clinical safety technical
evaluation of therapeutic biologics, guiding principle
number [S] GTP 1-1
Acute Toxicity Test of Sample-2 in Mice by Intragastrical
Administration
Summary
In this test, acute toxicity of sample-2 in mice by one-time
intragastrical administration is observed. Poisoning mani-
festations and death rate of the mice tested are observed
within 14 days of poisoning. Results show that LD, of the
sample-2 in the mice by intragastrical administration is 328
mgkg!.
1 Object: observing acute toxicity reaction and death rate
of the mice by intragasrical administration of the sample-2.
2 Medicine for testing and menstruum
2.1 The medicine for testing
Name: sample-2
Shape and properties: brown powder
Content: 208 mg/g
Batch number: 20120618
2.2 The menstruum: 0.5% sodium carboxymethyl cellu-
lose (CMC)
3. Animals
Source: Kunming mice, provided by Department of Ani-
mal Science, Fudan University.
Certification number: SCXK(Shanghai) 2009-0019
Weight: 18~22 g
Sexuality: half male and half female
4. Externally environmental conditions for feeding and
administrating the animals
4.1 Environmental conditions: temperature: 18~22° C.,
humidity: 45~65%
4.2 Feeding facility: SPF laboratory animal house
5 Feed: mice feed, provided by Shanghai Shilin Biologi-
cal Science and Technology L[.td. and a batch number thereof
is Q/TICX 1-2010.
6 Bedding: wood shaving, provided by Department of
Animal Science, Fudan University.
7 Information about drinking water: tap water.
8 Experimental method
8.1 Designed dose rate: 5 groups are divided in this
experiment, and the dose rates thereof are 600 mg/kg, 450
mg/kg, 338 mg/kg, 253 mg/kg and 190 mg/kg, respectively;
and a group interval thereof is 0.75.
8.2 Preparation method of the medicine for testing (the
sample-2): adding 0.5% CMC (Carboxy Methylated Cellu-

20

25

40

45

55

60

65



US 9,464,046 B2

9

lose) to the sample-2 and grinding it, then successively
diluting it to suspensions having corresponding density.

8.3 Medicine administration methods and approaches:
The animals are randomly divided into 5 groups according
to sexuality, and each group has 10 mice, with half male and
half female. All of the mice are fasted for 14 hours (sup-
plying nothing but water) before experiments. Then the mice
are administered intragastrically with the medicine by a dose
of 20 ml/kg. Poisoning and death conditions of the animals
are observed within 14 days after the medicine administra-
tion.

9 Operation, inspection and determination of the experi-
ment

9.1 General symptoms: observing poisoning symptom of
the mice in activity behaviors, fur and excreta, and observ-
ing lethality.

9.2 Weight determination: weighing the mice once before
the medicine administration, one week after the beginning of
the experiment and before executing the mice when the
experiment is over, respectively.

9.3 Observation indexes: processing gross anatomy on
animals dead during the course of the experiment and
animals still alive when the experiment is over, observing
pathologic changes of principal organs by naked eye.

9.4 Observation period: observing the animals every 10
minutes within 4 hours after the animals are poisoned, and
then observing the animals twice a day, morning and after-
noon, respectively.

10 Data processing: LDs, and 95% confidence limit are
calculated by processing the data with SPSS16.0 statistical
software using weighted probit regression model (Bliss
method).

11 Results: In high-dose group, spontaneous activity of
the mice decreases. After about 15 minutes the mice start to
lie in the prone position, coating hair thereof tarnishes, and
mild diarrthoea appears on part of the mice. After being
poisoned for 30 minutes, the mice begin to die, and the death
mainly appears in 4 hours. Dying mice have a symptom of
clonic convulsion. Poisoned mice return to normal in 3 days.
In mid-dose and low-dose groups, toxicity reaction of the
mice caused by poisoning is the same as that in the high-
dose group, but the only difference lies in a delay of
poisoning time. After the experiment, all of the mice gain
weight to varying degrees. (See Table 1)

After processing gross anatomy on mice dead in the
experiment and mice still alive when the experiment is over,
no obvious pathological changes demonstrate by observing
with naked eye.

Referring to Table 2 for LDs, and 95% confidence limit of
sample-2 in the mice by intragastrical administration.

TABLE 1

Effect of acute toxicity of the sample-2 by intragastrical administration
on weight changes of the mice (X = 5)

Dosage

(mg - kg™ 0d 7d 14d

600
450
338
253
190
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TABLE 2

LDs, and 95% confidence limit of sample-2 in mice by intragastrical
administration

Death LDs, and

Dosage Dosage  Animal Death rate 95% confidence
(mg - kg™!) Logarithm count count (%) limit
600 2.778 10 9 90 LDs, =328 mg - kg!
450 2.653 10 7 70 95% confidence
338 2.529 10 6 60 limit is
253 2.403 10 3 30 262~404 mg - kgt
190 2.225 10 1 10

12 Conclusion
LD, of the sample-2 is 328 mg/kg, and 95% confidence
limit thereof is 262~404 mg/kg.
References
1. Guiding principle for investigative techniques of acute
toxicity of chemical medicine, guiding principle num-
ber [H] GPT 1-1
2. General principle for non-clinical safety technical
evaluation of therapeutic biologics, guiding principle
number [S] GTP 1-1
Acute Toxicity Test of Sample-3 in Mice by Intragastrical
Administration
Summary
In this test, acute toxicity of the sample-3 in mice by
one-time intragastrical administration is observed. Poison-
ing manifestations and death rate of the mice tested are
observed within 14 days of poisoning. Results show that
LDy, of the sample-3 in the mice by intragastrical admin-
istration is 177 mg-kg™".
1 Object: observing acute toxicity reaction and death rate
of the mice by intragastrical administration of the sample-3.
2 Medicine for testing and menstruum
2.1 The medicine for testing
Name: sample-3
Shape and properties: brown powder
Content: 104 mg/g
Batch number: 20120618
2.2 The menstruum: 0.5% sodium carboxymethyl cellu-
lose (CMC)
3. Animals
Source: Kunming mice, provided by Department of Ani-
mal Science, Fudan University.
Certification number: SCXK (Shanghai) 2009-0019
Weight: 18~22 g
Sexuality: half male and half female
4. Externally environmental conditions for feeding and
administrating the animals
4.1 Environmental conditions: temperature: 18~22° C.,
humidity: 45~65%
4.2 Feeding facility: SPF laboratory animal house
5 Feed: mice feed, provided by Shanghai Shilin Biologi-
cal Science and Technology L[.td. and a batch number thereof
is Q/TICX 1-2010.
6 Bedding: wood shaving, provided by Department of
Animal Science, Fudan University.
7 Information about drinking water: tap water.
8 Experimental method
8.1 Designed dose rate: 4 groups are divided in this
experiment, and the dose rates thereof are 253 mg/kg, 189
mg/kg, 142 mg/kg and 107 mg/kg, respectively; and a group
interval thereof is 0.75.
8.2 Preparation method of the medicine for testing (the
sample-3): adding 0.5% CMC (Carboxy Methylated Cellu-
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lose) to the sample-3 and grinding it, and then successively
diluting it to suspensions having corresponding density.

8.3 Medicine administration methods and approaches:
The animals are randomly divided into 4 groups according
to their sexuality, and each group has 10 mice, with half
male and half female. All of the mice are fasted for 14 hours
(supplying nothing but water) before experiments. Then the
mice are administered intragastrically with the medicine by
a dose of 20 ml/kg. Poisoning and death conditions of the
animals are observed within 14 days after the medicine
administration.

9 Operation, inspection and determination of the experi-
ment

9.1 General symptoms: observing poisoning symptom of
the mice in activity behaviors, fur and excreta, and observ-
ing lethality.

9.2 Weight determination: weighing the mice once before
the medicine administration, one week after the beginning of
the experiment and before executing the mice when the
experiment is over, respectively.

9.3 Observation indexes: processing gross anatomy on
animals dead during the course of the experiment and
animals still alive when the experiment is over, observing
pathologic changes of principal organs by naked eye.

9.4 Observation period: observing the animals every 10
minutes within 4 hours after the animals are poisoned, and
then observing the animals twice a day, morning and after-
noon, respectively.

10 Data processing: LD, and 95% confidence limit are
calculated by processing the data with SPSS16.0 statistical
software using weighted probit regression model (Bliss
method).

11 Results: In high-dose group, spontaneous activity of
the mice decreases. After about 30 minutes the mice start to
lie in the prone position, coating hair thereof tarnishes, and
mild diarrhea appears on part of the mice. After being
poisoned for 1 hour, the mice begin to die, and the death
mainly appears in 4 hours. Dying mice have a symptom of
clonic convulsion. Poisoned mice return to normal in 3 days.
In mid-dose and low-dose groups, toxicity reaction of the
mice caused by poisoning is the same as that in the high-
dose group, but the only difference lies in a delay of
poisoning time. After the experiment, all of the mice gain
weight to varying degrees. (See Table 1)

After processing gross anatomy on mice dead in the
experiment and mice still alive when the experiment is over,
no obvious pathological changes demonstrate by observing
with naked eye.

Referring to Table 2 for LD, and 95% confidence limit of
sample-3 in the mice by intragastrical administration.

TABLE 1

Effect of acute toxicity of the sample-3 by intragastrical administration
on weight changes of the mice (X + s)

Dosage

(mg - kg™ 0d 7d 14d

253
189
142
107

15

35

40

45

55

o

5
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TABLE 2

LDs, and 95% confidence limit of sample-3 in mice by intragastrical
administration

Death LDs, and

Dosage Dosage  Animal Death rate 95% confidence
(mg - kg™!) Logarithm count count (%) limit
253 2.403 10 8 80 LD, =177 mg - kg™*
189 2.276 10 5 50 95% confidence
142 2.152 10 3 30 limit is
107 2.029 10 2 20 137~256 mg - kg™t

12 Conclusion
LDy, of the sample-3 is 177 mg/kg, and 95% confidence
limit thereof is 137~256 mg/kg.
References
1. Guiding principle for investigative techniques of acute
toxicity of chemical medicine, guiding principle num-
ber [H] GPT 1-1
2. General principle for non-clinical safety technical
evaluation of therapeutic biologics, guiding principle
number [S] GTP 1-1
According to an amount of an average LD, reported in
the three acute toxicity tests of the mice mentioned above,
if the organic selenium composition is applied to a 60-ki-
logram human body, a dosage of over 200000 pg per day is
taken and no toxicity and side effects will be found. The
dosage are 500~1000 times of a dosage per day restricted by
countries of the world (including China).

What is claimed is:

1. A method for preparing selenium compounds, compris-

ing following steps of:

A. hydrolyzing lignin to obtain multiple-structural poly-
phenolic compounds, wherein the multiple-structural
polyphenolic compounds are slightly acid, and a pH
value thereof is 4.5~6.5, the multiple-structural poly-
phenolic compounds have good water solubility, an
average molecular weight thereof is 200~500, and
elemental compositions thereof are as follows: C:
38.00-44.00%, H: 2.20-4.29%, O: 40.00-45.00%, N:
2.00-4.00%, S: 3.00-5.00%;

molecules of the multiple-structural polyphenolic com-
pounds have aromatic rings or other heterocycles com-
prising pyrrole, furan and indole, the aromatic rings are
connected by bridge bond, the aromatic rings have a
variety of active functional groups comprising:
hydroxyl, carboxylic group, phenolic group, phenolic
hydroxyl, quinonyl, quinonyl and hydroxyl, alcoholic
hydroxyl, sulfonic group, amino group, free quinonyl,
semiquinone, quinonic oxygen group, monomethyl,
and at least one kind monomethyl-active functional
group which comprises methoxyl, carboxymethyl,
hydroxymethyl, phenolic methyl and methylamino
group;

contents of main functional groups in the multiple-struc-
tural polyphenolic compounds are as follows: total
acidic group 8.00~12.00 mg equivalent per gram,
hydroxyl group 4.00~6.00 mg equivalent per gram,
phenolic hydroxyl 1.00~4.00 mg equivalent per gram;

the multiple-structural polyphenolic compounds further
comprise ribonucleic acid, inositol, creatinine, water-
soluble glycoprotein, multi-amino acids, wood poly-
saccharose and multi-vitamins;

weight percentage of the ribonucleic acid is 3~8%, total
weight percentage of the inositol and the creatinine is
5~10%, total weight percentage of the water-soluble
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glycoprotein and the multi-amino acids is 5~10%,
weight percentage of the wood polysaccharose is
8~15% and weight percentage of the multi-vitamins is
3~8%;

B. reacting the multiple-structural polyphenolic com-
pounds with at least one kind of inorganic metal base
to obtain multivalent phenolic hydroxyl carboxylate;
and

C. reacting the multivalent phenolic hydroxyl carboxylate
with SeO, to obtain multivalent phenolic hydroxyl
carboxylic acid selenium complex salts, wherein the
multivalent phenolic hydroxyl carboxylic acid sele-
nium complex salts are organic selenium composition,
the multivalent phenolic hydroxyl carboxylic acid sele-
nium complex salts comprises:

S~ge

H;CO

H Se

HO —CH=N—N—C—NH,.

2. The method for preparing the selenium compounds, as
recited in claim 1, wherein a material rate in the step B is:
multiple-structural polyphenolic compounds: inorganic and
metal base is 1:0.1~0.8, wherein a reaction temperature
thereof is 80° C.~200° C., and materials are mechanically
stirred to be uniformly mixed while reacting.

3. The method for preparing the selenium compounds, as
recited in claim 1, wherein a material ratio in the step C is:
multiple-structural polyphenolic compounds: SeO,=1:
0.03~0.5, wherein a reaction temperature thereof is 80°
C.~180° C., and materials are mechanically stirred to be
uniformly mixed while reacting.

4. The method for preparing the selenium compounds, as
recited in claim 1, wherein specific process of the step A
comprises following steps of:

adding 0.5~4.0% urea into lignosulfonate-water solution

having 5~30% solid formation for serving as growth
medium (pH=4.5~6.5), wherein the lignosulfonate-wa-
ter solution is extracted from depickling paper pulp by
sulphuric acid; and

inoculating the growth medium with 0.5~10% mixed

strains comprising: candida tropicalis, pseudomonas,
candida utilis and strains of effective microorganisms
from Japan and fermenting it to obtain the multiple-
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structural polyphenolic compounds, wherein a fermen-
tation temperature thereof is 20~40° C.

5. The method for preparing the selenium compounds, as
recited in claim 1, wherein the inorganic and metal base are
selected from the group consisting of potassium hydroxide,
sodium hydroxide, calcium hydroxide, magnesium hydrox-
ide, manganese hydroxide, lithium hydroxide and zinc
hydroxide.

6. The method for preparing the selenium compounds, as
recited in claim 1, wherein the multivalent phenolic
hydroxyl carboxylate comprises:

.
COOH + 0 R
R" o O, and
o)
CH;— fo)
oHn
N
it
OYCOOH
o) 0
on
HO COOH
AN
LN 0 OH on
COOH,
SH
oH

wherein R is at least one kind of alkali metal ion.

7. A multivalent phenolic hydroxyl carboxylic acid sele-
nium complex salts product produced according to the
method for preparing the selenium compounds of claim 1.

8. The multivalent phenolic hydroxyl carboxylic acid
selenium complex salts produced according to the method
for preparing the selenium compounds, as recited in claim 1,
having a high performance liquid chromatography diagram
with characteristic peaks 1, 2, 3 and 23 shown in FIG. 2 of
the illustrations.

9. A method for preparing selenium compounds, compris-
ing steps of:

a) adding 2.0% urea into lignosulfonate-water solution
containing 20% solid formation for serving as growth
medium (pH=6.0), wherein the lignosulfonate-water
solution is extracted from depickling paper pulp by
sulphuric acid; and inoculating the growth medium
with 2% mixed strains comprising: cardida tropicalis,
pseudomonas, candida utilis and strains of effective
microorganisms from Japan, and fermenting for 72
hours under a temperature of 30° C. to obtain the
multiple-structural polyphenolic compounds, wherein
an inoculation ratio thereof is 1:2:2:2, wherein the
multiple-structural  polyphenolic compounds are
slightly acid, and a pH value thereof is 4.5~6.5, the
multiple-structural polyphenolic compounds have good
water solubility, an average molecular weight thereof'is
200~500, and elemental compositions thereof are as
follows: C: 38.00-44.00%, H: 2.20-4.29%, O: 40.00-
45.00%, N: 2.00-4.00%, S: 3.00-5.00%;
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molecules of the multiple-structural polyphenolic com-
pounds have aromatic rings or other heterocycles com-
prising pyrrole, furan and indole, the aromatic rings are
connected by bridge bond, the aromatic rings have a
variety of active functional groups comprising:
hydroxyl, carboxylic group, phenolic group, phenolic
hydroxyl, quinonyl, quinonyl and hydroxyl, alcoholic
hydroxyl, sulfonic group, amino group, free quinonyl,
semiquinone, quinonic oxygen group, monomethyl,
and at least one kind monomethyl-active functional
group which comprises methoxyl, carboxymethyl,
hydroxymethyl, phenolic methyl and methylamino
group;

contents of main functional groups in the multiple-struc-
tural polyphenolic compounds are as follows: total
acidic group 8.00~12.00 mg equivalent per gram,
hydroxyl group 4.00~6.00 mg equivalent per gram,
phenolic hydroxyl 1.00~4.00 mg equivalent per gram;

the multiple-structural polyphenolic compounds further
comprise ribonucleic acid, inositol, creatinine, water-
soluble glycoprotein, multi-amino acids, wood poly-
saccharose and multi-vitamins;

weight percentage of the ribonucleic acid is 3~8%, total
weight percentage of the inositol and the creatinine is
5~10%, total weight percentage of the water-soluble
glycoprotein and the multi-amino acids is 5~10%,
weight percentage of the wood polysaccharose is
8~15% and weight percentage of the multi-vitamins is
3~8%;

b) reacting the multiple-structural polyphenolic com-
pounds with sodium hydroxide to obtain multivalent
phenolic hydroxyl sodium carboxylate, wherein mul-
tiple-structural polyphenolic compounds: sodium
hydroxide=1:0.5, wherein a reaction temperature
thereof is 80° C., and materials are mechanically stirred
to be uniformly mixed while reacting; and
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¢) reacting the multivalent phenolic hydroxyl sodium
carboxylate with SeO, to obtain multivalent phenolic
hydroxyl carboxylic acid selenium complex salts,
wherein the multivalent phenolic hydroxyl carboxylic
acid selenium complex salts are organic selenium com-
position, multiple-structural polyphenolic compounds:
Se0,=1:0.1, a reaction temperature thereof is 80° C.,
and materials are mechanically stirred to be uniformly
mixed while reacting; wherein the multivalent phenolic
hydroxyl carboxylic acid selenium complex salts com-
prises:

/ Se
COOCH3;, and
Se
\OH
H;CO
}|I H Se
HO C=C|—CH=N—N—C—NH2.
H



